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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a power supply device that 
makes the stabilization compatible with responsiveness of a control 
loop to go hand in hand. 

SOLUTION: The power supply device connects a filter provided aside 
from an LC smoothing filter for power system and a differential 
amplifier in the interior of an error amplifier and feeds power back to 

an error amplifier for output voltage signal. The device also applies ^ 1 

the output of the LC smoothing filter for power system to a control j " " " '~viZr~r i ^ 

circuit having upper and lower limit detection, and controls forcefully V --L__^ . . . £ 9t \ — 

a duty to 0% or 100% when a transient load varies, aside from a duty Y>>r l.^>- i ~ J> 3; 

control of power MOSF-ET serving as top/bottom semiconductor v ~y 1 ^ t I ^"> o 

switching device of a stationary state. ^ " 
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SFTt* I Cf? :/fcjto£jfcJ&# , 2Uirffl 6 <r>m 1 4 ij|&& 0 v;Vf 7i-XftCJ:o 
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ff SEL OtiDMOSCfei^'f^fSWr^ttftLT, MffSEL 1 
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, BGAi:Uf7 7I««(i^C, CSP (Chip Size Package)! 

[0 0 5 2 ] 



(11) 



JP 2004-80985 A 2004.3.11 



, MCM (Mult i Chip Modu 1 e) Il^oTUv> 0 | 

<&J:$fc, 2 oco i c^7*£frtffc&c7)£raK7*i;> hffi^X^ic^L-tr'fc i^o 

[0 0 5 3] 

[0 0 5 4] 

9 ) 

***fOSria 1 8 Km-to H 1 8 (i> HDD (Hard disk Drive) 

Mm Ltz%nmx~$>2> 0 hdd^S{±, mmmrj t, «*t^* vt, m^T^x 
tm&mmmnt^ vmmmnt. m^y mnmmmnt, xm^m-^mm 

^tt^fit^T, i^tfjCT) H DD^tHD D 1 - HDD nC^jtffl 1 ~*lfctf!i8 Kffl 
i^«IJIS-C4iDC-DC3W^^DC-DC 1 - DC -DC n^£>m#£$*frL 
T^* 0 01 8 Ktf L £®fl^ H'Cafe 4DC-DC3>^?DC-DC 1 -DC -DC 
n {im* H D D^S<7)m»* fcjfc CTv >7JV7x-XoiIif ^ 

v;v^7^-X(7)mai^w*ffl^So 

[0 0 5 5] 

(%mn i o ) 

1 9 14 7 * 7- KM 3 >/^-^^<?)J®ffl^J^^i-o 13 19^(4. 7*7-FS3>A-^ 
<?)^>'^^^L^M3Sf^H3<D«t'9^CR 5 F?f7^;v^C, R£I£>7T, ^-<7)CR^F?#7 
-f jV^^tf^lffVFB fc^mffiV r e f <?)fl^£IB V>T^if 0§S£E A "C^iffi 

0 tOPWM^^Ii f?>^T2 ^ILT F5>XT1 Srlgifr-T &^7 0 S FET 

q d <o-y— > k Epjju % fiy nmmmmzti&o ztiKXvx, (Hi«fv 0 fcttsf^wm 

[0 0 5 6] 

J^Jt-efi> 13 3 <?)C R¥?#7^ >P^-eS4KLfc* s , H 1 nTtfe Tab* c tfc, h 

?>7>T2 <7)ffk>y) 7* h % yy^ffl^T^ii-C^ljo HI 1 9 "Ctt— 7 * 7 - 
Ki3>A*-^-e^^ "5^7 * 7 — KM, ^yi/a^fi, 
7 ;V 7 V y vm^MMRtM DC-DCa* Mm firfllT* & 0 
[0 0 5 7] 

&mm i i ) 

SjtWfcBif I C t LI, «x.tf I n t e r s i 1 tt^PWM«i I C H I P 6 3 1 
lAtF7^/»^-M0SFET IC I L S 6 5 7 1 4 <, >f 

yy? ? L<DW*fctt»tfc— #OCR¥&7^ ;V^C> ROtpjSUifl&X#>f 
fb£HSfci&0V^ 7r 7>7*B A^ffiHuR I N £4h LT P WMiK I C H I P 6 3 1 

1 Ae>7-f - K/ty^jfr?FBt«ae?*L, ! b"9-7jCOCR¥m7^^^C 3 , R3?>* 
M Linear Technolog ytt<7?^i^*SEL T1790A-2. 5 i:3> 
/^-^LT 1 7 1 5frh&&&mMMtfi&®&TVDKmmZfl&o f LT, PWMf&lJ 
tPI Cd*S>tfJ:fr3*l4 PWMA^XffPWM 1 (flrH^T^-^ «) tfa-f^O 
%a 0 tTx.--T4 1 0 0%a 1 0 0 03^1^1*- Ff*> 3§}g^ifr^fii[B]i&T V 
D?#Hfc2oo|fa, b<7) "H" , K L" «>M«j^fe, M 2 2 <D H n K*V? * H 
D7 4HC153 "CSI#ilftK-«2J&X-f>*U f^IiRf^Yli K7-f ^'WiA7-M0 S 
FET I C^PWMSjS^f ttti*3*L* 0 i^iifl, rUSEoa?II C *fflv*Tf»lft Lfc 



(12) 



JP 2004-80985 A 2004.3.11 



s fet i c<vpwMWiiTKmm-fz>z-tx\ *3£Wj§fi£-C§ £> 0 

[0 0 5 8 ] 
[0 0 5 9 ] 

[0 0 6 0 3 

mw (di/dt) ^*>jts«-c§*maisii'biitt-c#4o 

[0 0 6 1 ] 
[0 0 6 2 ] 

[Hi] 

im 3] 

[H4] 
[15] 
[16] 
[17] 
[08] 
[11)9] 
[H 1 0 

1 1 

2 
3 
4 
5 
6 
7 



Hi i <^#*ffl^^i-ia^ia-e*)^o 
mi 2 ^i&flMKSB*- K*j^i-ia-e*£o 

B 1 4 i:Ifflt4V ID3- KX*D/A^3ft^OgiWiaT*4o 

Mmn 9 <n h d Dmn<vummx&& 0 
— &<DmM i c ^jse Lfc^ttw 1 1 <F>mMwx»$>z> 0 

02 KDMWVtM*- K£jj*Tia-C2&*o 

105, Co, C, C1-C4, CT1, CT2, CBT-3>f 110, 110 
',i2o -®mm os, bg a- y£y • ? x ) y K • TV — • ■f-yy'^ C M P 1 ~ C M 
P4-3>/^-?, D/A-D/ASg»S, DBT-^jT-K, DBU, DBL-f 
y K/tv K0», DC -DC 1 -DC -DC n-DC-DCa^-^, DRV, DRV 



m 
m 
w 



i 
i 
i 
i 

im i 
im i 
im 1 8 

[119 
[02 0 

[m 2 1 

2 2 



JP 2004-80985 A 2004.3.11 



1, DRV2, DRVU, DRVL-K?^fA EA, E A 1 , EA2-HW, F 
F-7'J'^7n«;^ F, HDD 1 ~HDD n-HDDif , I1~I 

4-£I$il INVl~INV12--f>/^?, L, LI, L2->f>^3', LI 

ne >r >\ Ls-i/^iw>7h@^ oc, oci, o c 2-a«aE«fcmia», 

OR1, 0R2-*7E», OSC-ftlS, OSM1, 0 SM 2 — T7 a ? > • 
f-^y^-^, PB-^U > T*£££tiu PG-^7-^?>K, PSFT-7x- 
XV7Ma», PWM, PWM1, PWM2— ^^(BS£«IMftg|, P WR G D—><7 - 
KHK, Ql, Q3-1I8A7-MOSFET, Q2, Q4-T1/W-MO SFE 
T> R, Rl~R4-« SS™y7f^^-MiI, SW1-SW4, M21, M2 
1' •••^'f^MOS, TVD, TVD1, T V D 2 — it«|ft^ffitaii&, UVLO-7 w 
yy- ■ 5j?;v-r - • n ? * • r V Y mm, V c c -ISSf, V i -A;fr*?, V/ I 

, V/I 1, V/I 2-«ffi/m*^*iai&. Vo-BW, Vr e f-2fc**JEE, V 
A-±TWM@^ A-±TR«JBE«o 




JP 2004-80985 A 2004.3.11 




[H7] 



El 7 













Vo 


♦ A - 


L 


L 


SW1, 4:on 
SW2. 3 : off 




? 

Vref 
-A - 


L 


H 


SWW4:bII off 


ma© a 




H 


H 


SWt. 4:off 
SW2, 3: on 


100% 


[E 


38] 

B 8 



VFB 




PWM 



PWM 

#»3* 




* TVO 



Q2 J 
L 



a 100 



Co 



r^Vr#f-A 



[M 9 ] 




[BIO] 



10 



EA PWM 



\ PWM \ 




JP 2004-80985 A 2004.3.11 




[113] 



[014] 













Vo 


t 


L 


L 


RST 


0% 


Vrof 


L 


H 






i ~ 
-A 


H 


H 


CT<D«*fc 


100% 



S 14 




JP 2004^80985 A 2004.3.11 




[117] 



17 



[02 0] 



20 



BOA L Co 



[E 1 8] 



18 



UNE DC-DC 1 DC-OC2 DC-OC3 DC-DCn 



Z5'l5 - 



MDD1 HDD2 HDD3 

[119] 



m 19 

IL D1 



vDc 




3 



^_ — - 1 L> I U v %J 

-* — 



PWM 


R 


PWM 




ftft« 





VFB 
Vr»f 




(17) JP 2004-80985 A 2004.3.11 



[12 1] 



21 



[H2 2] 



22 




V 

i 

ih 


o 


e 

ME 


# 
8 


f? 

H 
& 
fjfl 

to 


o 

(_} 




w 

{_) 


¥ 








m 

® 
m 




x 


X 


« 

0 

« 

6 


_). 


_ i 


X 










m 
m 


< 


> 







C18) 



JP 2004-80985 A 2004.3.11 



mm HsmA^JtpwrtTg 1 # 1 # «^tt Bs«fwr b sew^t 

(72)ffeBJ# # jSjfc 

#^H»/hBaMTffcf3M3 2 2#Jfi2-*t *5£gSttB:fi«m*rRA I Di^X^A** 

sMPftiSwrnaif *nr 1 1 i#tt «3J^HSdHfWf*»»yju-"^rt 

F£-A(##) 5H730 AA15 AS01 AS13 AS22 BB03 BB23 BB57 BB82 DD04 DD22 

DD41 EE02 EE08 EE10 EE13 FD02 FD03 FD07 FD28 FD30 
FF01 FG05 FG25 XC04 



